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Preface
This volume contains the revised and extended versions of a selection of
papers published in the proceedings of the Fourth Spanish Conference
on Programming and Computer Languages, PROLE 2004, held in
Ma´laga (Spain) on November 10-12, 2004.
Programming languages provide a conceptual framework which is neces-
sary for the development, analysis, optimization and understanding of pro-
grams and programming tasks. The aim of the PROLE series of conferences
(PROLE stems from the spanish PROgramacio´n y LEnguajes) is to serve as
a meeting point for spanish research groups which develop their work in the
area of programming and programming languages. The organization of this
series of events aims at fostering the exchange of ideas, experiences and results
among these groups. Promoting further collaboration is also one of the main
goals of PROLE. PROLE 2004 is the fourth of a series of conferences: PROLE
2001 took place in Almagro, on November 23-24, 2001; PROLE 2002 was held
in El Escorial, on November 21-22, 2002; ﬁnally, PROLE 2003 was celebrated
in Alicante, on November 12-14, 2003. PROLE welcomes both theoretical and
practical works concerning the speciﬁcation, design, implementation, analysis,
and veriﬁcation of programs and programming languages. More precisely, the
topics of interest include, but are not restricted to:
• Programming paradigms (concurrent, functional, imperative, logic, agent-,
aspect-, object-oriented, visual, ...) and their integration,
• Speciﬁcation and speciﬁcation languages,
• Type systems,
• Lenguages and techniques for new computation and programming models
(DNA and quantum computing, genetic programming, ...),
• Compilation; programming language implementation (tools and techniques),
• Semantics and their application to the design, analysis, veriﬁcation, and
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transformation of programs,
• Program analysis techniques,
• Program transformation and optimization, and
• Tools and techniques for supporting the development and connectivity of
programs (modularity, generic programming, markup languages, WWW,
...).
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The technical program of PROLE 2004 included 22 accepted papers and two
invited talks by Patrick Cousot (ENS Paris) and Zohar Manna (Stanford Uni-
versity). After a careful and thorough reviewing process, the program com-
mittee selected the seven papers which conform this issue of Electronic Notes
in Theoretical Computer Science. Regarding the refereeing process, on behalf
of the program committee I want to thank the additional external referees
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for their collaboration: Unai Arronategui, Demis Ballis, Santiago Escobar,
Vicente Estruch, Jaime Lipton, Marisa Navarro, Joaqu´ın Ezpeleta, Luis Gar-
mendia, Jaime Sa´nchez, Clara Segura, and Alicia Villanueva.
Finally, I warmly thank the members of the team from the Departamento
de Lenguajes y Ciencias de la Computacio´n at the University of Ma´laga, who,
coordinated by Mar´ıa del Mar Gallardo and Ernesto Pimentel, did a superb
work in organizing PROLE 2004.
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